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JLQKD GH SHVTXLVD (VWXGRV $
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Coordenacdo do Programa de Pés-Graduagao em Geografia
Av. Jodo Naves de Avila, 2121, Bloco 1H, Sala 1H35 - Bairro Santa Monica, Uberlandia-MG, CEP 38400-902
Telefone: (34) 3239-4381/3291-6304 - www.ppgeo.ig.ufu.br - posgeo@ufu.br

b

ATA DE DEFESA - POS-GRADUACAO

Programa de

Pés-Graduacdao | GEOGRAFIA

em:

Defesa de: Dissertacdo de Mestrado Académico; Numero 570, PPGGEO

Data: 31 de margo de 2025 Hora de inicio: 14h:00min Hora de 17h:30min

encerramento:

Matriculado 1,315 GE0003

Discente:

gi‘gife"_ FLAVIA MONIZE FERREIRA DOS SANTOS

Titulo do FATORES NATURAIS E ANTROPICOS NA OCORRENCIA DE QUEIMADAS NO

Trabalho: PANTANAL: UMA ABORDAGEM PREDITIVA

Areade DINAMICAS TERRITORIAIS E ESTUDOS AMBIENTAIS

concentragao:

;‘é‘s:au?s‘:_ ESTUDOS AMBIENTAIS E GEOTECONOLOGIAS

Projeto de . o

pesquisa de DIAGNOSTICO GEOAMBIENTAL E DELIMITACAO ESPACIAL DO PANTANAL DO SALOBRA, MATO
. " GROSSO DO SUL

vinculagao:

Reuniu-se na Sala [On-line - www.conferenciaweb.rnp.br], no Campus Santa Moénica, da Universidade
Federal de Uberlandia, a Banca Examinadora, designada pelo Colegiado do Programa de Pés-
graduacdo em GEOGRAFIA, assim composta: Professores Doutores: Rafael Gomes Siqueira - UFV-MG;
Gustavo Vieira Veloso - UFV-MG, Hugo Galvdo Candido - UFV-MG e Guilherme Resende Corréa -
IGESC/UFU orientador(a) do(a) candidato(a). A Defesa aconteceu de forma remota.

Iniciando os trabalhos o(a) presidente da mesa, Dr(a). Guilherme Resende Corréa -
IGESC/UFU, apresentou a Comissdo Examinadora e o(a) candidato(a), agradeceu a presenca do publico, e
concedeu ao Discente a palavra para a exposicao do seu trabalho. A duracdo da apresentacdo do Discente
e o tempo de arguicdo e resposta foram conforme as normas do Programa.

A seguir o senhor(a) presidente concedeu a palavra, pela ordem sucessivamente, aos(as)
examinadores(as), que passaram a arguir o(a) candidato(a). Ultimada a arguicdo, que se desenvolveu
dentro dos termos regimentais, a Banca, em sessao secreta, atribuiu o resultado final, considerando o(a)
candidato(a):

Aprovada

Esta defesa faz parte dos requisitos necessarios a obtencdo do titulo de Mestre.

O competente diploma sera expedido apds cumprimento dos demais requisitos, conforme as normas do
Programa, a legislagao pertinente e a regulamentagao interna da UFU.

Nada mais havendo a tratar foram encerrados os trabalho. Foi lavrada a presente ata que apés lida foi
assinada pela Banca Examinadora.

https://www.sei.ufu.br/sei/controlador.php?acao=procedimento_trabalhar&acao_origem=procedimento_controlar&acao_retorno=procedimento_co...
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$JUDGHOR j )XQGDomR GH $PSDUR j 3HVTXLVD GR (
)$3(0,* H ) FRRUGHQDomR GR 3URJUDPD GH 3yV *UDGXDo
FRQFHGLGD EHP FRPR SHOR DSRLR H SHOD LQIUDHVWU:
GHVWD SHVTXLVD

$JUDGHOR DR PHX RULHQWDGRU *XLOKHUPH B5HVHC
HQVLOQDPHQWRY SHODV RSRUWXQLGDGHV H SHOR GLUF
SHUFXUVR

$JUDGHoOR DRV PHXV SDLV &OHLGH H ODUWLQV S
LOQFRQGLFLRQDO H SRU WRUQDUHP SRVVtYHO PLQKD GHG

$JUDGHoOR D WRGRV RV PHPEURV GR /DERUDWYULR
S3DLVDJHP [/$3(3 6WHIDQ\ -RQDV 3HGUR H DR DJUHJDG
FRQKHFLPHQWRYVY H SHOD DMXGD QDV WDUHIDV GLiIiULDYV

$JUDGHoOR DR /DERUDWYULR GH 3HGRPHWULD H *HR:
8QLYHUVLGDGH )HGHUDO GH 9LoOoRVD 8)9 SRU WRGR
HVSHFLDOPHQWH DR *XVWDYR 9HORVR SHOD FRODERUDO]I
XPD LQIUDHVWUXWXUD YLiIiYHO j UHDOL]DomR GHVWH WUDLE

OLQKD JUDWLGmMR D WRGRV RV FROHJDV SURIHVVRUH
PDQHLUD ILIHUDP SDUWH GHVVD MRUQDGD



5(6802

2 3DQWDQDO p FRQVLGHUDGR 3DWULP{QLR 1DFLRQD
DEULJD VtWLRVY GH UHOHYKQFLD LQWHUQDFLRQDO SHOD &
HVWi SHUGHQGR UDSLGDPHQWH VHX VWDWXV GH IURQWH
FREHUWXUD YHJHWDO VHQGR DV TXHLPDGDV XP GRV VH
OXLWRV LPSDFWRV VLIQLILFDWLYRV FRPR D SHUGD GH K
GD ELRGLYHUVLGDGH D HPLVVMR GH JDVHV GH HIHLWR
KXPDQD VmR FDXVDGRV SHOR IRJR (P R ,13( UHJLVWL
TXHLPDGDV QR ELRPD (VWD SHVTXLVD WHYH FRPR RE
TXHLPDGDV XVDQGR DOJRULWPRYV GH DSUHQGL]DGR GH P
QDWXUDLV H DQWUYSLFDV LPSRUWDQWHV SDUD D SUHC
RFRUUrQFLD QRV ~OWLPRYV DQRV $ PHWRGRORJLD GL
EDQFR GH GDGRVY PRGHODJHP GH WHQGrQFLDV H WUF
XWLOL]DGRV RV DOJRULWPRY 5DQGRP )ORUHVW 5) "HLJI
11 H 1HXUDO 1HWZRUNV 8VLQJ ORGHO $YHUDJLQJ
PRVWUDUDP PHOKRU GHVHPSHQKR GR 5) HPERUD WRGRYV
DV iUHDV TXHLPDGDV $V SUHYLV}HV FRQFHQWUDUDP VH
IUHTXrQFLD KLVWyULFD GH TXHLPDGDV $ XPLGDGH GD
LPSRUWDQWH QR 5) HQTXDQWR IDWRUHV DQWUYSLFRV FI
XUEDQRV HGLILFDo}HV H KLGURJUDILD PRVWUDUDP VLJC
GLVWULEXLomR HVSDFLDO GD IUHTXrQFLD GH TXHLPDGD\
6XO GR ELRPD VREUHWXGR QDV iUHDV GH IURQWHLUD

3DODYUDV3PKDNBIQDO 4XHLPDGDV EUHDV ~PLGDV ,QFrQG


https://www.rdocumentation.org/packages/caret/versions/7.0-1/topics/avNNet

$%675%&7

7KH 3DQWDQDO LV UHFRJQL]HG DV D 1DWLRQDO +HUL
DQG KRVWV LQWHUQDWLRQDOO\ VLIQLILFDQW VLWHV XQ
7KLV ELRPH LV UDSLGO\ ORVLQJ LWV VWDWXV DV D QD
YHJHWDWLRQ FRYHU ZLWK ILUHV EHLQJ RQH RI LWV PI
VLIQLILFDQW LPSDFWV VXFK DV WKH ORVV RI IDXQD D
ELRGLYHUVLW\ WKH HPLVVLRQ RI JUHHQKRXVH JDVHV DC
E\ ILUHV ,Q ,13( UHFRUGHG KLVWRULFDO UHFRUGV R
UHVHDUFK DLPHG WR SUHGLFW DUHDV RI ILUHV XVLC
GHWHUPLQH LPSRUWDQW QDWXUDO DQG DQWKURSRJHQLF
DUHDV RI JUHDWHVW RFFXUUHQFH LQ WKH ODVW \HD U
WKUHH SKDVHV FUHDWLRQ RI WKH GDWDEDVH WUHQG P
5DQGRP )RUHVW 5) HLJKWHG N 1HDUHVW 1HLJKERU &¢
1IHWZRUNV 8VLQJ ORGHO $YHUDJLQJ DY11HW DOJRULWKF
EHWWHU SHUIRUPDQFH RI 5) DOWKRXJK DOO PRGHOV R
SUHGLFWLRQV ZHUH FRQFHQWUDWHG LQ WKH VRXWK RI
KLVWRULFDO IUHTXHQF\ Rl ILUHV 9HJHWDWLRQ PRLVWXU/|
ZKLOH DQWKURSRJHQLF IDFWRUV VXFK DV SUR[LPLW\ WR
ZDWHUZD\V VKRZHG VLJQLILFDQFH LQ DOO PRGHOV 7KH
RI ILUHV KLJKOLJKWY WKH YXOQHUDELOLW\ RI WKH VRXW|
ERUGHU DUHDV

H\ZRUGMQWDQDO %XUQLQJV :HWODQGV )LUHV ORGHOLC
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)LIXUD ODSD KLSVRPpWULFR GD %DFLD GR $OWR 3DUDJ>
)LIXUD ODSD GH VRORV GR 3DQWDQDO BBBBBBBBBBBBBE
)LIXUD ODSD KLGURJUIILFR GD %DFLD GR $OWR 3DUDJXE
)LIXUD ODSD GH YHJHWDomR GR ELRPD 3DQWDQDO BBBB
)LIXUD )OX[RJUDPD PHWRGROYyJLFRBBBBBEBBBBBBBBBBBE
)LIXUD AXHLPDGDV QR ELRPD 3DQWDQDO SUHGLWD SHC

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
)LIXUD AXHLPDGDV QR ELRPD 3DQWDQDO SUHGLWD SHC

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
)LIXUD 4XHLPDGDV QR ELRPD 3DQWDQDO SUHGLWD SHO

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
)LIXUD *UiIlILFR GH iUHD TXHLPDGD SRU DQR QR ELRPD 3
)LIXUD ODSD GH IUHTXrQFLD GH TXHLPDGD QR ELRPD 3I
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DY1IHWHXUDO 1HWZRUNYV 8VLQJ ORGHO $YHUDJLQJ

%$3 %DFLD GR $OWR 3DUDJXDL

(PEUDSD *+ (PSUHVD %UDVLOHLUD GH 3HVTXLVD $JURSHFX
, %*( £ , QVWLWXWR %YUDVLOHLUR GH *HRJUDILD H (VWDWtV
.11 ‘HLIJKWHG N 1HDUHVW 1HLJKERU &ODVVLILHU
3'33DUWLDO '"HSHQGHQFH 30RW

5) 5DQGRP )ORUHVW
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1752'sd-2 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBE
0s7(5,$,§ oe72'26 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI
EUHD GH HVYWXGR BBBBBBBBBBBBBBBBBBBBBBBBBBBE
OpWRGRVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
&ULDomR GR EDQFR GH GDGRY BBBBBBBBBBBBBBB
ORGHODJHP H WHQGrQFLD GH TXHLPDGDV BBBBBBI
TUHLQDPHQWR HVSDFLDOL]DomR GD WHQGIrQFLD E
Se68/7s'26 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBE
'.64866-2BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI
&1¢/s860(cBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI
q)(sc1&,s¢BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

$%;2eBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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2 3DQWDQDO WDPEpP FRQKHFLGR FRPR 3WHUUD (
3DWULP{QLR 1DFLRQDO SHOD &RQVWLWXLomR EUDVLOHL!
81(6&2 00%$ DEULJD VtWLRV GH UHOHYKQFLD LQWHU
EUHDV OPLGDV + 5$06%$5 +DULLV HW DO 2 ELRPD FF
SDLVDJHQV FRP DVSHFWRYV SHGROYJLFRV JHRPRUIROYJLF
FRPR XP JUDQGH UHVHUYDWYULR GH iJXD B5H]JHQGH )LC
UHVHUYDWYULR GH iJXD GRFH WHP SDSHO SULPRUGLDO
FRQWULEXLQGR SDUD D PLWLJDomR GRV HIHLWRV GDV PX
HVSHFLDOPHQWH UHOHYDQWH GHYLGR j FDUDFWHUtVWLF
VXPLGRXURV GH FDUERQR DR DFXPXODU PDWpULD RUJKQL
HW DO (VWVH ELRPD HVWi SHUGHQGR UDSLGDPHQW!
IURQWHLUDV QDWXUDLY GR SODQHWD HP GHFRUUrQFLD
YHIJHWDO 5H]HQGH )LOKR HW DO

2 3DQWDQDO DUPD]JHQD D iJXD GRV SODQDOWRV DR
FKXYRVR TXH p GHSRVLWDGD GH IRUPD JUDGXDO QDV UL
(VVH SURFHVVR DGLD RV IOX[RV Pi[LPRV GR 5LR 3DUDQIi C
DR SDVVR TXH GXUDQWH DV VHFDV R 3DQWDQDO OLEHUL
ODUHQJR H 20LYHLUD $V HVWDo}HV GR DQR D GLVW
GH GUHQDJHP GD %DFLD GR $OWR 3DUDJXDL %%$3 LQIO)S
3bQwbQDO $V DOWHUDO}HV GR XVR H FREHUWXUD GD W
KLGUROYJLFR TXH SRGHP UHVXOWDU HP PXGDQoDV VREUL
GDV SUHFLSLWDo}HV HLQXQGDo}HVY VREUH R ELRPD 5DPR

$ %$3 D SDUWLU GD GpFDGD GH SDVVRX SRU SU
SDLVDJHP FDXVDGDV SHOD RFXSDomR KXPDQD HVSHF
FREHUWXUD YHJHWDO RULJLQDO SRU SDVWDJHQV H FXO\
DJULFXOWXUD PHFDQL]DGD SDUD SURGXomR GH JUmRV H
JUDYHVY SUREOHPDV GH HURVmMR QRV SODQDOWRYV H DVVI
FDVR GR ULR 7DTXDUL VHQGR FRQVLGHUDGR XP GRV PCLC
VRFLRHFRQ{PLFR GR 3DQWDQDO =XPDN HW DO
DVVRUHDPHQWR GRV ULRV RXWUR SUREOHPD TXH WHP
DPELHQWHY GR 3DQWDQDO VmR DV TXHLPDGDYV



$ PRUWH GH HVWUDWRYV DUEYUHRV FDXVDGRV SHOI
VLPSOLILFDGR D GLYHUVLGDGH GD YHJHWDomR $ SHUG
DXPHQWD D ELRPDVVD GH JUDPtQHDV TXH VmR PDLV F|
JUDPtQHDV H[YWLFDV XWLOL]DGDV QDV SDVWDJHQV *DL
YHIHWDomR PXLWR UHVLOLHQWH DRV FLFORV GH VHFDV
Sbub XP VLVWHPD SUHGRPLQDQWHPHQWH VHFR SRGH Ut
SHUPDQHQWH GD SDLVDJHP 3RWW H 6LOYD 6LOYD H
DFDUUHWDP XPD VpULH GH LPSDFWRV VLIJQLILFDWLYRV W
GD IORUD D UHGXomR GD ELRGLYHUVLGDGH D HPLVVMR
DWPRVIpULFD D GHJUDGDomR GD FDPDGD RUJKQLFD G
SURSULHGDGHYV ItVLFDV H TXtPLFDV $OpP GLVVR UHSUH)
FRPR R DXPHQWR GH SUREOHPDV UHVSLUDWYULRV H D
FRPEDWH DR IRJR 9LJDQY HW DO SRGULJXHV HW DO

*UDQGH SDUWH GRV LQFrQGLRV YrP GH FDXVDV DQW
PDLRUHV LQFrQGLRYV RFRUUHP GXUDQWH DV HVWDO}HV VH
VH GmR QD WUDQVLomR GD HVWDomR FKXYRVD SDUD D V

(VWVDV TXHLPDGDV RFRUUHP SHOR 3DQWDQDO Ki P.
PXGDQoDV FOLPiWLFDV H D GLPLQXLomR GH iUHDV ~PLGEL
LQFrQGLRYV DXPHQWDP FDXVDQGR PXGDQoDV DPELHQWDL

$ TXHLPD FRQWURODGD SUIWLFD FRPXP QR 3DQW
HPSUHJDGD QR PDQHMR GH VLVWHPDV DJURVVLOYRSDVW
PPWRGR SUHYHQWLYR GH JUDQGHYV LQFrQGLRV |j PHGLGI
DEXPXODGD $QWXQHV H (VTXHUGR $ ILVFDOL]Dom
FRQWURODGD SRGH RIHUHFHU XP PDQHMR SDUD PLQLPL]I
FULWHULRVDPHQWH VHJXQGR DV FRQGLoOo}HV DPELHQWDL
ILVFDOL]DomR SRU Q~PHUR LQVXILFLHQWH GH DJHQWHYV
WUDEDOKDGRUHYVY GDV IDJHQGDV QD FRQGXomR GD TXHLPI
SUIWLFD 5RGULJXHV HW DO 6HP D GHYLGD ILVFDO|
FRQWUROH H DOFDQoDU HQRUPHV SURSRUO0}HV

1R DQR GH DV TXHLPDGDV QR 3DQWDQDO EDWHL
iUHDV TXHLPDGDV HP WRGRV RV UHJLVWURV KLVWYyULFR
(VSDFLDLV ,13( TXH FRQWDELOL]RX PDLV GH PLO IRFI



8PD VHFD VHYHUD DWLQJLX D %$3 HP H UH
FLUFXODomR DWPRVIpULFD SUyY[LPD D VXSHUItFLH H D UH
$PD]{QLD $ VHFD MXQWR jV DOWDV WHPSHUDWXUDV IDY
TXH DYDQoDUDP VREUH R 3DQWDQDO H R VXO GD $PD]{C
DPELHQWDLY VRELDLV H HFRQ{PLFRV ODUHQJR HW DO
R DXPHQWR GH HYHQWRYV H[WUHPRV GH VHFD VHUi PDLV I
IRJR QR ELRPD DPHDODQGR VXD IDXQD H IORUD ODUHQJR

&RQVHUYDU RV UHFXUVRV QDWXUDLV GR 3DQWDQDC
KtGULFD PDOQXWHQomR GD ELRGLYHUVLGDGH H HVWDE
WHQGrQFLDV FOLPIWLFDV H DV SUHVV}HV DQWUYSLFDV
ELYWLFDV H DELYWLFDV GHL[DUi GH H[LVWLU FDVR QDC
ILERQDWL DSUHVHQWD D QHFHVVLGDGH GH HVWXGR\
IDWRUHYV QDWXUDLYVY H DQWUYSLFRYV TXH FRQWULEXHP SDI
GLPHQV}HVY 'HVVH PRGR D PRGHODJHP SUHGLWLYD GRYV |
FRQWULEXHP SDUD RV IRFRV GH LQFrQGLRV H TXHLPDGD\
SRGH FRQWULEXLU SDUD FRQVWUXomR GH HVWUDWpPJLDV
sbuwLU GH UHVSRVWDV DGTXLULGDY SHORV PRGHORYV

'DGR R FRQWH[WR DFLPD D SHVTXLVD IRL UHDOL]DGLEL
iUHDV GH TXHLPDGDV QR 3DQWDQDO SRU PHLR GH DOJRL
DYDOLDU D SHUIRUPDQFH GRV PRGHORV GH SUHGLomR
FRYDULiIYHLY QDWXUDLV H DQWUYSLFRV IRUDP LPSRUWD
3DQWDQDO LLL PDSHDU DV iUHDV GH PDLRUHV RFRUU
GLQKPLFD HVSDOR WHPSRUDO GHVVDV iUHDV QR 3DQWDC
DQRYV



0$7(5,$,4 0e72'26

EUHD GH HVWXGR

2 WUDEDOKR VHUi GHVHQYROYLGR QR ELRPD 3DQW
$PpULFD GR 6XO QD %DFLD +LGURJUIILFD GR $OWR 3DUL
RFRUUH HP XPD iUHD GH DSUR[LPDGDPHQWH NPJ H
ODWR *URVVR H ODWR *URVVR GR 6XO &RP DVSHFWRYV
LOAXQGDomR H UHOHYR GLVWLQWRYVY R ELRPD p FDUDFW
SRFRQp %DUmMR GH OHOJDoR 3DUDJXDL 3DLDJXiV 1KHF
OLUDQGD 1DELOHTXH H 3RUWR OXUWLQKR 6LOYD H $EGR(

1D SODQtFLH SDQWDQHLUD GHYLGR |j EDL[D GHFOL
LOQXQGDP JUDQGHV iUHDV QDV pSRFDV FKXYRVDV IR
HFRVVLVWHPDYV 5RGULJXHV HW DO 2 3DQWDQDO D¢«
P H[FHWR QD ORUUDULD GR 8UXFXP H QD 6HUUD GR $PRC
VHX UHGRU RFXSDGRV SHOD YHJHWDomR GR &HUUDGR
VXSHULRU D P )LJXUD



)LIXUD ODSD KLSVRPpWULFR GD %DFLD GR $O0OW
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$V SULQFLSDLV FODVVHV GH VRORV TXH RFRUUHP Q
4XDUW]DUrQLFRVY 3O0ODQRVVRORV 1iWULFRV H +iSOLFRV
1HRVVRORV 4XDUW]DUrQLFRV RFRUUHP HP iUHDV H[SUH
FHQWUDLYVY GR ELRPD )LJXUD 6mR VRORV TXDUW]RVR)\
DSUHVHQWDP WH[WXUD GH DUHLD RX DUHLD IUDQFD 6l
l1iWULFRV H +iSOLFRV DSDUHFHP HVSHFLDOPHQWH QR €
SODQDOWRYV VmR VRORV VXMHLWRY D KLGURPRUILVPR T
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2 ELRPD VH LQVHUH QD %DFLD GR $OWR 3DUDJXDL % ¢
H DSUHVHQWD FRPR SULQFLSDO FXUVR R ULR 3DUDJXDL
HVWHQGH HP GLUHomR D EDFLD GR 3UDWD &RXWLQKR H
FRP D FODVVLILFDomR GH .|SSHQ FRP YHU}HV TXHQWHYV F
LOQOYHUQRYV VHFRV GH DEULO D RXWXEUR FRP PpGLD GH
PpGLD DQXDO GH PP SHVHQGH HW DO "‘XUD
WUDQVERUGDPHQWR GRV ULRV WULEXWIULRV VREUH D SC
VHFD DV iJXDV UHFXDP FULDQGR VH XP FRPSOH[R PRVI
FRUUHGRUHV IOXYLDLVY SkQWDQRV H ODJRV SHUHQHV %
7DTXDUL XP GRV PDLRUHV OHTXH DOXYLDLV GR PXQGR
)LIXUD %DUELHUR HW DO
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$V FDUDFWHUtVWLFDV KLGUROYJLFDV H HGIilILFDV GR
GH XP PRVDLFR GD YHJHWDomR &DPSRV GH YHJHWDom
YHIHWDomR DUEyUHD PDLV GHQVD FRPS}HP GLIHUHQWH)
ILVLRQ{PLFR HFROYJLFR GR ELRPD LQFOXL )ORUHVWDYV



EDL[DV 6DYDQDV IORUHVWDGDV H DUERUL]DGDV DOpP G
H HVWpSLFDV 7DPEpP HVWmMmMR SUHVHQWHV YHJHWDO}HYV
EXUuLWL]DLY FDPEDUD]DLV H EUHMRV 6LOYD HW DO

OHVWH GR ELRPD D LQIOXrQFLD GR &HUUDGR UHVXOWD
6DYDQD 3RU RXWUR ODGR QDV UHJL}HV RHVWH H VX
SUHGRPLQDP IRUPDO}HV YHIJHWDLYV GR WLSR 6DYDQD (VWg

)LIXUD ODSD GH YHJHWDomR GR ELRPD 3DQW
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[ Pantanal I Pecudria (pastagens)

Il Agricultura [ Savana Arborizada

[0 Contato (Ecétono) [ Savana Florestada

[ Corpo d'agua continental [] Savana Gramineo-Lenhosa

[T Floresta Estacional Decidual das Terras Baixas [ Savana Parque

[ Floresta Estacional Decidual Submontana [ Savana-Estépica Arborizada

[ Floresta Estacional Semidecidual Aluvial [ Savana-Estépica Florestada

[ Floresta Estacional Semidecidual das Terras Baixas [ Savana-Estépica Gramineo-Lenhosa
[ Floresta Estacional Sempre Verde Aluvial [] Savana-Estépica Parque

[ Influéncia urbana Il Vegetacdo Secundéria

JRQWH ,%*(



OpWRGRYV

2V SURFHVVRV PHWRGROYJLFRV XWLOL]DGRV QR W
IOX[RJUDPD )LJXUD $ PHWRGRORJLD SRGH VHU GLYLG
GH GDGRV ORGHODJHP GD WHQGrQFLD GH TXHLPDGDV HV



J)LIXUD )OX[RJUDPD PHWRGROYJLFR

Série historica de queimadas 1993-2022
Conjunto de 1000 amostras(500

queimadas e 500 sem queimadas)

Covaniaveiz zeniaiz (umidade do zolo,
temperatura, precipitacdo, densid. de
boving)

Covaridveis estiveis (zolo, geologia,
vegetagio)

: [ | Criagio banco de dados
: Empilhaments . ] )
. : eparando o conjunto de treino e teste
. : I:I Removendo covariaveis por vanancia, comelagio e importincia
N ¥ . I:I Treinamento espacializacio da tendéncia de queimada
L5 Extragio dos dados de Resultados finais
. cada ano :
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DIMETo e anoE « o s svesaspasssnnns®
A S
| Dados Base | |_Cox‘an_§x'el — nearZeroVar
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&ULDomR GR EDQFR GH GDGRYV

$V LQIRUPDO}HV GH TXHLPDGDV H XVR H FREHUWXU
&ROHOomMR GR FRQMXQWR GH GDGRV GR ODS%LRPDV TXI
GD WHUUD GH DWp R SUHVHQWH ODS%LRPDV 3URMHF
DEQXDLV GH iUHDV TXHLPDGDV VREUH R ELRPD HQWUH RV
TXHLPDGDVY H XVR GR VROR GR SURMHWR ODS%LRPDV Vn
/IDQGVDW FRP UHVROXomR GH PHWURY ODSELRPDV
IRUPD EDODQFHDGD HQWUH ORFDLV FRP RFRUUrQFLD GH
VHQGR DPRVWUDV FROHWDGDV SDUD FDGD XP GRV GR
UHJL}HV TXHLPDGDV H QmR TXHLPDGDV

2V GDGRV GH SUHFLSLWDomR DQXRE®LDADMOH [JO0§RVGR!
*URXS ,QIUD5HG 3UHFLSLWDWL&RQ5Z6WRXBWORM\RQ. GD\ E
SUHFLSLWDomR JOREDO GH DWp R SUHXNWHWF FORO U H V

2V GDGRV GH XPLGDGH GR VROR IRUDP REWLGRV QR
(5¢ /DQG KRXUO\ GDWD IUBRPOD YWR XPUHHNVMHIDNGH iJXD Q
FDPDGD GH FP H FDPDGD GH + FP 2V GDGRV GH
REWLGRV SHOR (5% TXH SRVVXL GDGRV GH DWp R S
JOREDLV IR U GO IPORWH SEKITRGIH &RISHUGHFEXY +HUVEDFK HYV
2V GDGRV GH XPLGDGH GR VROR H WHPSHUDWXUD GR D
VLQWHWL]DGRV HP XPD LQIRUPDomR PpGLD GH FDGD DQR

2V GDGRV IRUDP UHDPRVWUDGRYV SDUD PHWURV
YDULiIYHLV

&ODVVH GH VRORV H YHIJHWDomR

2V GDGRV GH VROR IRUDP DGTXLULGRV QR %DQFR
$SPELHQWDLV GR ,%*( H VHOHFLRQDGDYV DV FODVVH
VXERUGHQVY 'DGRV UHODFLRQDGRYV j YHJHWDomR WDPEp
H ,QIRUPDo}HV $PELHQWDLV GR ,%*( VHOHFLRQDGRV SF
SHIHWDO SUHMEGERNVNQIRWWR DGTXLUVYERYHHEBRHOUPDWRERP DGR
HPUDVQMHUHVROXomR GH P



8PLGDGH GD YHJHWDomR

3bub DYDOLDU R HIHLWR GD XPLGDGH GD YHJHWDon
SDQWDQDO |IRL FDOFXODGR R EQGLFH GH EJXD GH 'L|
1RUPDOL]JHG 'LITHUHQRE#H :D&HHIWFUQ®HR] SRU *DR HW DO
IRL FDOFXODGR XVDQGR GDGRV GRV VDWpOLWHY /DQGVEL
GDGRV DQXDLV IRUDP FDOFXODGRYV GHVFRQVLGHUDQGR (
GR VDWpOLWH QD iUHD GH WUDEDOKR GXUDQWH FDGD DQI

-W__] §U "-X_Y[ 8U

<2E7 f—=750 ox_v[ suU

X

EUHDV XUEDQDV HGLILFDoO}HV H KLGURJUDILD

2V GDGRV GH iUHDV XUEDQDV WDPEpP IRUDP REWLGH
3bub D REWHQomR GRV GDGRV GH URGRYLDV IRUDP X
2SHQ6WUHH(\W)3BDES, . 2V GDGRV GH HGLILFDoO}HV IRU
EDQFR GH GCRORGIRSHIR % XLOBYRQPYW ROCRIRGR 5 3 B FSMWRKL U
GH WpFQLFDV GH LQWHOLJrQFLD DUWLILFLDO TXH IRUQI

HGLILFDo}HV *RRJOH 5HVHDUEFK 2V GDGRV KLGUR(
GYiJXD GR ELRPD IRUDP FROHWDGRYVY QR FDWIORJR GH Pt
EJXDV $1%$ 6REUH HVVDV LQIRUPDoO}HV IRUDP DSOL

XWLOL]DQGR D UHVROXomR GH PHWURY XWLOL]DQGR I
FIOFXOR GDV GLVWKQFLDV HXFOLGLOVYDSB3G6IRE2XWTLOL]DGF
QR VRIWZDUH 4*,6

'"HQVLGDGH GH ERYLQRYV

2V GDGRV UHODFLRQDGRYV j TXDQWLGDGH GH ERYLQF
UHEDQKRYV ERYLQRV GD 3HVTXLVD GD 3HFXiULD OXQLFLS
IRUDP XWLOL]DGRV QR FIiOFXOR GD GHQVLGDGH ERYLQD |
ELRPD 3DQWDQDO 3DUD DYDOLDomR GD GHQVLGDGH ERY
HP FDGD PXQLFtSLR XWLOL]DGD SDUD SHFXiULD REWLGD
GHQVLGDGH DQXDO SRQGHUDGD IRL DJUXSDGD DRV RXWU


https://www.geofabrik.de/geofabrik/openstreetmap.html

$V FRYDULiIYHLYVY IRUDP DJUXSDGDV HP FRYDULIYHLV \
DV FRYDULiIYHLV TXH YDULDP DQR D DQR FRPR WHPSHUI
ERYLQRVY H DV HVWiIYHLY VmR DV TXH VH PDQWrP QD HVFI
GLVWKQFLD HXFOLGLDQD D iUHDV XUEDQDV 7RGDV DV FF
IRUPDOYRWHPSLOKDGDY SDUD D HIWUDomR GRV GDGRV GR
TXHLPDGDV SDUD FDGD DQR

ORGHODJHP GD WHQGrQFLD GH TXHLPDGDV

2 SURFHVVR GH PRGHODJHP GD WHQGrQFLD GH TXH
)LIXUD 2 SURFHVVR GH PRGHODJHP SRGH VHU VHSDL
UHPRomR GH FRYDULIYHLV WUHLQDPHQWR H WHVWH
TXHLPDGDVY 7RGRV RV SURFHVVRV GD PRGHODJHP IRUDP
7THDP VHIXLQGR RV SULQFtSLRY GHVFULWRY HP )HUQ

$ UHPRomR GH FRYDULiIYHLVY WHP FRPR SULQFtSLR R
PRGHOR ILQDO H D UHGXomR GR HVIRUoOR FRPSXWDFLRQLEL
PHOKRUDU D LQWHUSUHWDELOLGDGH HOLPLQDU UHGXQ
RFRUUr@RAMIHDU GEHHWIQPIQGHY )LOKR HW DO *RPHV HW LC
HW DO $ UHPRomR GH FRYDULiIYHLV p VXEGLYLGLG
YDULKQFLD SUy[LPD GH JHUR UHPRomR SRU FRUUHODO
SDUD R DOJRULWPR

$ SULPHLUD IDVH UHPRomR SRU YDULKQFLD SUyY[LPD I
FRYDULIYHLY TXH FRQWULEXHP SRXFR SDUD R PRGHOR H

&DVWUR 3DHV HW DO OHOOR HW DO (VVH SUR
IXQo@QRDU=HWGBRIDIDFRWH &DUHW . XKQ HW DO $
HIFOXVLYDPHQWH QR FRQMXQWR GH FRYDULiIiYHLVY H DT
FRQVLGHUDYHOPHQWH VXSHULRU | IRUDP SRVWHULRUP

SURFHVVR GH UHPRomR

$ VHIXQGD IDVH UHPRomR SRU FRYDULKQFLD WH
FRYDULiYHLVY FRP FRUUHODo}HVY HOHYDGDV XPD YH] TXH
DR OLGDU FRP FRQMXQWRV GH FRYDULiIYHLY DOWDPHQ\
FRQGX]LGR XWLOL]DQGR D FRUUHODomR GH 6SHDUPDQ F
TXH DSUHVHQWDUDP FRUUHODomR VXSHULRU QHVVH OLPL
QR VRPDWYyULR GD FRYDULKQFLD FRP WRGDV DV RXWU



UHPRYLGD DTXHOD FRP D PDLRU FRYDULKQFLD (VVH SURI
IXQomQG&RUWROBWERWH &DUHW . XKQ HW DO

$SyV D VHOHomR ILQDO GDV FRYDULiIYHLY HVWDV IRL
LQtFLR j WHUFHLUD IDVH GH UHPRomR QD TXDO RV GD(
WUHLQDPHQWR H WHVWH 2 SURFHVVR GH VHSDUDomR G
UHDOL]DGR GH IRUPD D UHSURGX]LU D VLWXDomR PDLV S
VHULD XWLOL]J]DGR 3DUD LVVR XQRD/VORM@LIHFO@hD R XGWR P
HPSUHJDGD QD TXDO R JUXSR GH WUHLQDPHQWR GH XP
XWLOL]DGR SDUD DYDOLDU D SHUIRUPDQFH GR PRGHOR V
JUXSRV DVVLP FRPR RV SDVVRV VXEVHTXHQWHY GD PRGHI
YHIHV HTXLYDOHQWH DR WRWDO GH DQRV DYDOLDGRYV
UHWLUDGRV GDV DQiIiOLVHV SRLVY DSUHVHQWDUDP HUUR
SURGX]LGRVY SHOR ODS%LRPDV

$ UHPROmMR SHOD LPSRUWKQFLD |DSWF X UNRLLY bl HBIOMW & G
(OLPLQDBW(L RTXH HOLPLQD LQWHUDWLYD H JUDGXDOPHQW|
SDUD R DOJRULWPR DYDOLDGR (VVD IXQomR GLPLQXL
PHOKRUDQGR R GHVHPSHQKR GR PRGHOR FRP PHQRU JDV\
5)( IRL UHDOL]DGR XVDQGR R PpWRGR GD YDOLGDomR
SDUHDPHQWRY LQWHUQRV GH FDGD DOJRULWPR DYDOLDG
GH SHUIRUPDQFH GH HVFROKD (4 2 \6 COQOGIRRJ 1) @ R B M VYW
5) :HLJKWHG N 1HDUHVW 1HLIKHBERXUWDODYNWMZRUNY 8VLQJ
$YHUDJD®I1HW 2V KLSHUSDUKPHWURY LQWHUQRV VmR Y
TXH TXDQGR DMXVWDGRV FDXVDP PHOKRUDV VLJQLILFDW
2V KLSHUSDUKPHWURY GH FDGD DOJRULWRPD VAR GHVFU
FDStWXOR SORGHORYV GHVFULWRV’ GL
KWWSV WRSHSR JLWKXE LR FDUBW WRYDLQLPRHELNO W HE® KV

QHVWD IDVH IRUDP XWLOL]DGDV QR WUHLQDPHQWR GR PR

TUHLQDPHQWR H HVSDFLDOL]DomR GD WHQGrQFLD

2 WUHLQDPHQWR IRL UHDOL]DGR XWLOL]DQGR R FR
SDUD FDGD DOJRULWPR $ RWLPL]DomR GR PRGHOR ILQDO
PHLR GH YDOLGDOomRUHSKDDVCHREEMSBUWLGHSHWLO}HY FLQFI


https://www.rdocumentation.org/packages/caret/versions/7.0-1/topics/avNNet
https://topepo.github.io/caret/train-models-by-tag.html

LQWHUQRY DMXVWDGRV SDUD FDGD DOJRULWPR H R FI
SHUIRUPDQFH SDUD RWLPL]DomR 2V PRGHORV ILQDLV JHL
SDUD SUHYHU D HVWLPDWLYD GH iUHD TXHLPDGD QR DQR
GH WUHLQDPHQWR

2V UHVXOWDGRYV IRUDP DYDOLDGRY XWLOL]DQGR RV t
$FXUIFLD (4 ) VERUH (4 VHQVLELOLGDGH (4 F

2 tQGLFH .DSSD RIHUHFH XPD PHGLGD QXPpULFD T.
FRQFRUGKQFLD HQWUH RV UHVXOWDGRY GD SUHYLVmMR H
PDWUL] GH FRQIXVmMR ORUDOHV HW DO (4 H T
LQGLFDQGR QHQKXPD FRQFRUGKQFLD D UHSUHVHQWI
IDQGLV H .RFK

K K
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91X X | F2—2t %
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2QGH
.DSSD HVWLPDGR
Q. YDORU GP PRQXDDRU REVHUYDGR

Q VRPD GO GLQKID VRPD GOIFROMWQR] GH FRQIXVmR
GDV PDUJLQDLVY VHQGR D FRQFRUGKQFLD HVSHUDGD

Q Q~PHUR WRWDO GH DPRVWUDYV

& Q~PHUR WRWDO FDWHJRULDV QD FODVVLILFDomR

$ PpPWULFD GH DFXUiFLD UHIOHWH R GHVHPSHQKR JHU
DvyboLbDU R Q~PHUR GH SUHYLV}HV FRUUHWDV IHLWDV SH
GH TXH DV FODVVHV FODVVLILFDGDVY FRUUHVSRQGDP DRV
D

e Q
IKIZZKQH- = XWW Z

2QGH



[L VRPD GH WRGRV RV HOHPHQWRY GLDJRQDLV GD P!

Q Q~PHUR WRWDO GH DPRVWUDYV

2 WHVWH ) VFRUH p XP SDUKPHWUR GH GHVHPSHC
GHVHPSHQKR GH PRGHORV GH FODVVLILFDomR HP PDFKL
KDUP{QLFD GH SUHFLVmMR H UHFDOO VHQGR LQGLFDGR ¢
DPRVWUDV GH FODVVHV GHVEDODQFHDGDV 6DVDNL
VLVWHPDV GH FODVVLILFDomR ELQIULD TXH FRQWTrP DSH(
$R FRQVLGHUDU IDOVRV SRVLWLYRV H IDOVRV QHJDWLYI
DEUDQJHQWH GR GHVHPSHQKR GD H[HFXomR GR PRGHOR

XY gZMKQ[ W _@MKITT

4 " X AKWL"%Z'MKQ[ W_@MKITT

4° X AKWZME 2 4 > _4_ <

2QGH
73 9HUGDGHLUR SRVLWLYR
) 3 )DOVR SRVLWLYR
)1 )DOVR QHJDWLYR

$ VHQVLELOLGDGH PpGLD PHGH D FDSDFLGDGH G
FRUUHWDPHQWH RV FDVRV SRVLWLYRV GH XPD FODVVF
SHUWHQFHP D HOD VHQGR ~WLO SDUD DYDOLDU RV HUUF
DYboLD D FDSDFLGDGH GRV PRGHORYV GH LGHQWLILFDU F
DTXHOHV TXH QmR SHUWHQFHP j FODVVH SHUPLWLQGR D
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73 Q~PHUR GH YHUGDGHLURV SRVLWLYRYV



)3 IDOVRV SRVLWLYRYV
73 IDOVRV QHIJDWLYRYV
Q Q~-PHUR GH FODVVHV H[LVWHQWHYV

3bDUD D FULDomR GR PDSD GH IUHTXrQFLD GDV TXHLP
FDOFXODGRVWHGHS RQtYHO QR VRIWZDUH 4U9BBVERWYY VRPD(
DORV REVHUYDGRV JHUDQGR XP SURGXWR TXH GHWHUI
TXHLPDGD RFRUUHX HP XP GHWHUPLQDGR SL[HO

5(68/7$'26

SHUIRUPDQFH GRV ORGHORYV

2V PRGHORYV VHOHFLRQDGRY DSUHVHQWDUDP DFXUIF
.DSSD DFLPD GH LQGLFDQGR XPD IRUoD GH FRQFRUG
PRGHOR TXH REWHYH R PHOKRU GHVHPSHQKR QDV PpWUL
DSHQDV HVSHFLILFLGDGH LQIHULRU j GRV GHPDLV PRGH
FODVVLILFDU PDLV iUHDV QmR TXHLPDGDV FRPR TXHLPDG
) VFRUH PDLV HOHYDGR VXJHUH XP PHOKRU HTXLOtEULR ¢
TXHLPDGDV H QmR TXHLPDGDV $V PpWULFDV GRV PRGt
VHPHOKDQWHY SRUpP OLJHLUDPHQWH O/KEHW LR HV VEFRU
GHVWHY PRGHORV LQGLFDP GHVHPSHQKRY PRGHUDGRYV
VHQVLELOLGDGH HP UHODomR DR 5) LQGLFDQGR SUREOHF

7DEHOD 3HUIRUPDQFH GRV PPG®ORVQRD3SQM®LD®INR GDV TXHL

X IN C:)°Ci~ 8<é& -C P && ~N -iZEi &-&NCic
iN N
z8
PPYY
xeYYE&,

$ DQiOLVH GRV PDSDV JHUDGRV SHORV PRGHORV SD
PHGLDQD RFRUUrQFLD GH TXHLPDGDYV H PRVYV
DV iUHDV TXHLPDGDV HVWLPDGDV IRUDP VXSHULRUHYV jV F
.DSSD 7DEHOD LQGLFDP TXH D FRQFRUGKQFLD GRV PF
PRGHUDGD HQWUHWDQWR D FRPSOH[LGDGH GRV HYHQ



H[SOLFDGD REVHUYDQGR DV PpWULFDV GH ) VFRUH ©6H
PRGHORV $ UHJLMR VXO GR ELRPD SUy[LPD jV IURQWHLL
GDV iUHDV HVWLPDGDV SHORV PRGHORV QRV DQRV DQD
FRQVHIJXHP LGHQWLILFDU H UHSUHVHQWDU DV WHQGrQFL
GR WHPSR PDV WrP GLILFXOGDGHYV HP SUHYHU FRP SUH
TXHLPDGDV HP FDGD DQR HVSHFtILFR

)LIXUD 4XHLPDGDV QR ELRPD 3DQWDQDO SUHGLWD SHOQ

Observado 2020

& avNNET

Legenda

[ Pantanal
Estados

M Queimadas

PSG:31987 - SIRGAS 2000 UTM zone 215

JROQWH $ DXWRUD



)LIXUD 4XHLPDGDV QR ELRPD 3DQWDQDO SUHGLWD SHC
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$QiOLVH GDV FRYDULIYHLV

2V UHVXOWDGRV DSUHVHQWDGRV SRU PHLR GD LPSR
YDULiIYHLV SHUPLWHP LGHQWLILFDU TXDLV IDWRUHV WrP
PRGHOR $QHI[R

1R PRGHOR 5) D XPLGDGH GD YHJHWDomR DSUHVHQMW
SUHYLVMR GD RFRUUrQFLD GH TXHLPDGDV $0pP GLVVR F
GLVWKQFLD GH FLGDGHV D SUHFLSLWDomR D GLVWKQF
PRGHOR DV YDULiIYHLV FOLPiIWLEDV FRPR WHPSHUDWXL
VLIQLILFDWLYR VXJHULQGR TXH IDWRUHV DPELHQWDLV ¢
QD SUHYLVmMR

3RU RXWUR ODGR QRV PRGHORV ..11 H $911(7 D YDUL
IRL D GLVWkKkQFLD GH HVWUDGDV VHJXLGD SHOD XPLGD
FLGDGHY 1HVVHV PRGHORV DV YDULiIYHLY DPELHQWDLYV



DSUHVHQWDUDP PHQRU LQIOXrQFLD QD SUHYLVMR FRP F
UHVSHFWLYDPHQWH

$ DQIOL¥YBUGR. DO 'HSHQIBZBQBHUFAMMA FRPSUHHQGHU
FRYDULiIYHLY LQIOXHQFLDP D SUHGLomR GH TXHLPDGDYV
YDULIYHLV FRQVWDQWHV $QHI[R 2V UHVXOWDGRV GR P
YHIHWDomR UHSUHVHQWDGD SHOR tQGLFH 1':, YDORUHYV
YHIHWDomR VHFD HVWMmMR DVVRFLDGRV DR DXPHQWR GD ¢
WHQGrQFLD VH LQYHUWH D SDUWLU GR YDORU GR tQGLFH
~PLGRV RQGH D SUREDELOLGDGH GH TXHLPDGDV GLPLQXI

1D GLVWkKQFLD GDV FLGDGHV D RFRUUrQFLD GH TXHLI
GD GLVWKQFLD DWLQJLQGR XP SLFR HP DSUR[LPDGDP
SUHFLSLWDomR YDORUHV HQWUH H PP DSUHVHQ
SUHGLomR GH TXHLPDGDV HQTXDQWR YDORUHV PHQRUH!
3bub D FRYDULIYHO GLVWKQFLD GH HVWUDGDV REVHU
SULQFLSDOPHQWH HP iUHDV VLWXDGDV D PHQRV GH
SURJUHVVLYDPHQWH j PHGLGD TXH HVVD GLVWkKQFLD DXPH

$ WHPSHUDWXUD DSUHVHQWRX XPD UHODOomR SRVLWI
9DORUHV LQIHULRUHV D f. 8 f& HVWMmMR DVVRFLDGF
LOQFrQGLRYVY HQTXDQWR WHPSHUDWXUDV VXSHULRUHV D
GHVVHV HYHQWRY $ XPLGDGH GR VROR DSUHVHQWRX X
EDL[IRV H DOWRV tQGLFHVY DVVRFLDGRV j SUHGLomR GH
DVVRFLDomR j TXHLPDBDV GH H P

$ GHQVLGDGH GH ERYLQRV HP iUHDV GH SDVWDJHP
EDL[DV GHQVLGDGHYVY HVWmMR DVVRFLDGDV D XPD PDLRU S
FRP PDLRU GHQVLGDGH ERYLQD DSUHVHQWDUDP PHQRU L
GH HGLILFDo}HVY UHYHORX TXH D SUHGLomR GH TXHLPDGD
GH NP GHVVDV HVWUXWXUDV $ SUR[LPLGDGH GH KLGUR
RQGH R ULVFR GH TXHLPDGDV p PDLV HOHYDGR HP GLVW
FUHVFHU HP iUHDV VLWXDGDV D PDLV GH NP GDV KLGUR

$ SbuwLU GHVVHV UHVXOWDGRY SHUFHEH VH TXH D
KLGURJUDILDY SUHVHQoD GH KXPDQRV SHOR WUDQVSRU\
QD RFRUUrQFLD GH TXHLPDGDV $OpP GLVVR DOWDV W



YHIHWDomR IDYRUHFHP HYHQWRYV GH LQFrQGLR HQTXDC
WDPEpP VH UHODFLRQD FRP D SUHGLomR GHVVHV HYHQWF
DXPHQWR GD ELRPDVVD FRP D LQFLGrQFLD GH PDLRUHV
XPLGDGH GR VROR D DXVrQFLD GH XP SDGUmMR OLQHDU

HQWUH HVVD YDULIYHO H D RFRUUrQFLD GH TXHLPDGDV

GD DQIiOLVH GH VROR H VXDV SURSULHGDGHV TXtPLFDV
GHVVD GLQKPLFD

$QiOLVH GD GLVWULEXLomR HVSDoR WHPSRUDO

$ DQiOLVH GD GLVWULEXLomR WHPSRUDO GDV TXHLPI
HIWHQVmMmR GDV iUHDV TXHLPDGDV DR ORQJR GRV ~OWLPR
DSUHVHQWRX R PDLRU Q~PHUR GH iUHDV DIHWDGDV SH¢
KHFWDUHYVY TXHLPDGRV $O0OpP GLVVR RV DQRV GH
WDPEpP UHJLVWUDUDP TXHLPDGDV GH JUDQGH PDJQLWXC
GH KHFWDUHV TXHLPDGRV 3RU RXWUR ODGR RV DQRV |
PDUFDGRVY SHORV PHQRUHV tQGLFHV GH TXHLPDGDV FRPF
PLO KHFWDUHYV

)LIXUD *UiILFR GH iUHD TXHLPDGD SRU DQR QR EL
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1R TXH VH UHIHUH j GLVWULEXLomR HVSDFLDO R PDS
TXHLPDGDV QR ELRPD 3DQWDQDO )LJXUD IRL FDWHJR
RFRUUrQFLD GH TXHLPDGDV HQWUH H DQRV &ODVVH
DOQRV &ODVVH RFRUUrQFLD GH TXHLPDGDV HQWUH F



TXHLPDGDV HQWUH H DQRV &ODVVH RFRUUrQFLD
&ODVVH RFRUUrQFLD GH TXHLPDGDV HQWUH H DQRYV

2V UHVXOWDGRY GHPRQVWUDUDP TXH R HVWDGR GH
PDLRUHV iUHDV TXHLPDGDV DR ORQJR GR SHUtRGR DQDC
FRP PDLRU IUHTXrQFLD GH TXHLPDGDV SHUWHQFHQWHYV
PXQLFtSLRY GH &RUXPEiI 06 3RUWR OXUWLQKR 06 H %D
TXH SRVVXHP PDLRU RFRUUrQFLD QDV FODVVHYVY GH DOWD

)LIXUD ODSD GH IUHTXrQFLD GH TXHLPDGD QR ELRPI
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(P HYWXGRVY GH PRGHODJHP H FODVVLILFDomR GH YD
VHYHULGDGH GH IRJR R PRGHOR 5DQGRP )RUHVW 5) W|
VXSHULRU HP UHODomR DRV GHPDLV PRGHORV FRQIRUPF
WUDEDOKR *RPHV HW DO OD HW DO (VODPL HW
RV PRGHORV VXSHUHVWLPDUDP DV iUHDV TXHLPDGDV HI
PRGHOR 5) HP SDUWLFXODU FRQFHQWURX VXDV SUHGLCc
WDPEpP VH UHJLVWUDUDP DV PDLRUHV IUHTXrQFLDV GH
,VVR LQGLFD TXH R PRGHOR FRQVHJXLX FDSWXUDU RV
3DQWDQDO $SHVDU GDV GLILFXOGDGHV HP SUHYHU FRP |
RV YDORUHV GH ) PRVWUDP TXH R 5) DSUHVHQWRX >
FODVVLILFDomR GDV iUHDV TXHLPDGDV HP WRGRV RV DQF
GHPDLVY PRGHORYV

ODJDOKmMHYVY 1HWR H (YDQJHOLVWD LGHQWLILFDU
DQRPDOLD QD GLVWULEXLomR GDV TXHLPDGDV FRQFHQW
ELRPD 2 UHJL}HV KLVWRULFDPHQWH GH EDL[D RFRUUrQFL
FRQVHJXLX SUHYHU HVVD DQRPDOLD VLPXODQGR TXHLPI
3DQWDQDO RQGH D IUHTXrQFLD GH LQFrQGLRV p QDWXUD
FOLPiWLFDV H[WUHPDV WHQKDP IDYRUHFLGR D SURSDJD¢
IRUDP VHJXQGR RV HVWXGRV R IDWRU IXQGDPHQWDO S

&RPR HVVDV Do}HV SRGHP PXGDU DEUXSWDPHQWH |
VXILFLHQWHY SDUD DQWHFLSDU FHQiULRV DQ{PDORV FRP

$ XPLGDGH GD YHIJHWDomR IRL D FRYDULiIYHO GH PDI
5) H D VHIXQGD PDLV UHOHYDQWH SDUD RV GHPDLV P
YHIHWDomR PDLV VHFD j SUHGLomR GH LQFrQGLRV $PEL
WHPSHUDWXUDYV QR ELRPD WRUQDP VH SURStFLRYVY SDUD I
DO (VVD UHODomR IRL HYLGHQFLDGD SHORV UHVX
YHIHWDomR H GD WHPSHUDWXUD

(VWXGRV UHFHQWHYV DSRQWDP TXH VHFDV SURORQJI
SUHFLSLWDomR LPSDFWDP RV QtYHLV KLGURJUIILFRV H F
GHWHUPLQDQWHY SDUD D RFRUUrQFLD GH TXHLPDGDV QR
HPERUD VH HVSHUDVVH TXH RV LQFrQGLRV HVWLYHVVHP



tQGLFHY GH SUHFLSLWDomR R UHVXOWDGR GR 3'3 LQG
TXHLPDGDV HP iUHDV FRP SUHFLSLWDOmR HQWUH H
H[SOLFDGR DR VH DQDOLVDU D PpGLD GH SUHFLSLWDomR
HVWi LQVHULGR %$3 $QH[R GRV DQRV DQDOLVDGRYV
LQIHULRUHV D PP R TXH SRGH WHU LQIOXHQFLDGR R
GLUHWDPHQWH D SHUtRGRV GH EDL[D SUHFLSLWDomR $
SURJUHVVLYD QD PpGLD GH SUHFLSLWDomR D SDUWLU G

(VVH IDWRU IRL FUXFLDO SDUD HYHQWRYV GH PHJD LQ

PDV TXDQGR DQDOLVDGR LVRODGDPHQWH HP EDVFH
FDSWXUDGR SHOR PRGHOR

2V FHQIULRV SURMHWDGRYVY GH PXGDQoDV FOLPiIWLF
HIWUHPRVY FOLPIiWLFRV FRP PDLV GLDV H QRLWHV TXHQ
FKXYDV LQWHQVDY FRQFHQWUDGDYV HP SHUtRGRV PHQRU
LQFrQGLRYVY IORUHVWDLY HP iUHDV ~PLGDV GR 3DQWDAQI
FRQGLo}HV VXJHUHP TXH ORQJRV SHUtRGRV GH VHFD \
SUHFLSLWDomR LQWHQVD SRGHP UHGX]LU D GLVSRQLELC
GH LQXQGDomR GD UHJLmMR ODUHQJR $ DQiIOLVH GD
SUHGLomR GH TXHLPDGDV UHYHORX SDGU}HV QmR OLQH
FRPSOH[D 2 IDWR GH XPLGDGHV PDLV DOWDV HVWDUHP
SRGH VHU H[SOLFDGR SHOD PHWRGRORJLD GH REWHQoOmMR
EDVHLD QD WH[WXUD H QD FODVVLILFDomR GRV VRORYV
TXHLPDGDV )LJXUD IRL REVHUYDGD HP iUHDV GRPLQD!
)LIXUD VRORV TXH DSUHVHQWDP PDLRU UHWHQoOmMR Gt
SRGH LQIOXHQFLDU HVVD DVVRFLDomR

&RPR RV UDLRV VMR D SULQFLSDO IRQWH QDWXUDO ¢
DV DWLYLGDGHV KXPDQDV UHSUHVHQWDP D SULQFLSDO
3DQWDQDO DR SDVVR TXH RV PHVHV GH PDLRUHV tQGLF!
LQFLGrQFLD GH UDLRV *DUFLD $QiOLVHV HVSDOR W
EDL[D FRUUHODOomR HQWUH D LQFLGrQFLD GH UDLRV H
OHQH]HV HW DO $V YDULiYHLV UHODFLRQDGDV D |
SUHVHQoOD GH KXPDQRV FRPR D GLVWKQFLD GH HVWUDG!
KLGURYLDV WLYHUDP JUDQGH LPSRUWKQFLD HP WRGHF
LQFrQGLRVY QR 3DQWDQDO HVWmMR GLUHWDPHQWH DVVR



LQWHQVLILFDGRVY SRU FRQGLoO}HV FOLPiIiWLFDV PDLV V
HYLGHQFLDGD HP HVWXGRV VREUH DV TXHLPDGDV GH

PDLRULD GRV IRFRV GH LQFrQGLR RFRUUHX D PHQRV GI
FRUURERUDQGR RV UHVXOWDGRYV GHVWH WUDEDOKR O0DJIL

(P FRQWUDSDUWLGD RV GDGRV VREUH D GHQVLGDGFH
FRP PHQRU GHQVLGDGH DSUHVHQWDUDP PDLRU DVVRFLD
SRGH HVWDU UHODFLRQDGR DR IDWR GH TXH D SUHVHQOD
YHIHWDO GLVSRQtYHO GLPLQXLQGR D FDUJD GH FRPEX\
SURStFLRV DR IRJR (VVH IHQ{PHQR p FRQKHFLGR QD L
FRQFHLWR GHVHQYROYLGR Ki DOQRV HP HVWXGRV GD
3HVTXLVDYVY UHFHQWHY WDPEpP LGHQWLILFDUDP XPD UHOI
HP GHWHUPLQDGR DQR H R DXPHQWR GR Q~PHUR GH IR
PXQLFtSLR GH &RUXPEiIi 20OLYHLUD HW DO TDQWR F
FRQWURODGR SRGHP DWXDU FRPR IHUUDPHQWDV SDUD
FDPSHVWUHY PDV VHX PDQHMR GHYH VHJXLU FULWpPULRYV
EHQHItFLRYV j ELRGLYHUVLGDGH *RQ]DJD 7TRPDV HW I
DLQGD PDLVY UHOHYDQWH DR FRQVLGHUDU TXH QRV ~OWI
VLGR DV PDLV DIHWDGDV SRU TXHLPDGDV QR 3DQWDQDC
HQWUH D SHFXiULD R UHJLPH GH IRJR H D FRQVHUYDoOmMF
DO

$SHVDU GD GLILFXOGDGH HP GHWHUPLQDU DV UHJL}H
LOQVWDELOLGDGH GR IDWRU KXPDQR D GLVWULEXLomR H
DOQRV DQDOLVDGRVY QmR VH DSUHVHQWD GH IRUPD FRPSO!
SUIWLFDV GH PDQHMR JHVWmMR GR WHUULWYULR H FDL

RFRUUrQFLD GH TXHLPDGDV ODWRV HW DO $ G
TXHLPDGDV HYLGHQFLD XPD YXOQHUDELOLGDGH QD SRUC
UHJL}HV GH IURQWHLUD )LJXUD 7DO VXVFHWLELOLGI

GLItFLO DFHVVR D HVVDV iUHDV SHODV HTXLSHV GH FR
OLPLWDoO}HV QR FRQWUROH GH LQFrQGLRV HP WHUULWYyU
,VVR GHPRQVWUD TXH D IDOWD GH XPD JHVWMR LQWHJ
DUWLFXODo}HV GH SUHYHQomR H FRPEDWH D LQFrQGLR
UHJL}HV VHMDP TXHLPDGDV VXFHVVLYDPHQWH



8P GRV JUDQGHV LPSDVVHV SDUD D JHVWmMR GRV LQF
XPD OHJLVODomR DPELHQWDO SUySULD SDUD WRGR R EL
HVWDGR HVWDEHOHOD VXDV OHJLVODO}HV GH SURWHomR
HYLGHQWH FRP D IUDJLOLGDGH GDV OHLV GR ODWR *UF
UHVWULO}HV D DWLYLGDGHV GH JUDQGH LPSDFWR DPEL
&HQWUDO +LGUHOpWULFD FDUYRDULD PLQHUDOmMR SHFX
GH PHQRUHV H[LJIQFLDV GH SURWHomR GD YHJHWDomR QI
YHIJHWDomR H HYWDEHOHFLPHQWR GH iUHDV GH SUHVHUY
GH IRUPDoO}HV WtSLFDV FRPR FRUGLOKHLUDV FDSIHV H
3DQWDQDO

(P GHWHUPLQDoO}HV VREUH R IRJR R '"HFUHWR Q2
LQVWLWXL R 30DQR (VWDGXDO GH ODQHMR ,QWHJUDGR G
*URVVR GR 6XO 1R LQFLVR 9, GR DUWLJR FDStWXOR ,;
GD SDVWDJHP QDWLYD SHOR SDVWHMR PLVWR H SHOR SC
SUIWLFDV WUDGLFLRQDLY GH PDQHMR GR IRJR ODWR *UR
GH QmR LPSHGLU D RFRUUrQFLD GH LQFrQGLRV HVVD DO
SRSXODo}HV GH HVSpFLHV H[yWLFDV LQYDVRUDV LPSDFW
GR 3DQWDQDO 7RPDV HW DO -i QR HVWDGR GH OC

LQVWLWXLX R 3URJUDPD (VWDGXDO GH &RQWUROH ¢
OHJLVODomR VH EDVHLD H VH DVVHPHOKD j /HL Qz
HVWDEHOHFH D 3ROtWLFD 1DFLRQDO GH ODQHMR ,QWHJUD
GLUHWUL]HVY SDUD R PDQHMR GR IRJR SRU PHLR GH &
UHJXODPHQWDGDYVY H DXWRUL]DGDV SHORV yUJmRV FRPS
ILVFDOL]Do}HVY SRGHP DIHWDU QHJDWLYDPHQWH D LQWHJ
HW DO

5HGX]LU R HYWUHVVH QDV iUHDV ~PLGDV HVSHFLDOF
XPD PHGLGD HVVHQFLDO SDUD PLQLPL]DU RV HIHLWRV GD
GR 3DQWDQDO ODUHQJR $V WHQGIQFLDV LQGLFDP
HYHQWRV FOLPiIWLFRV H[WUHPRV WRUQDQGR R DPELHQ
VHYHURY TXH VH HVWDEHOHFHP HP FHQIULRYV DPELHQWLI
OHGHLURV HW DO 3LYHOOR 'LDQWH GHVVH
GLIHUHQWHY VHWRUHV GD VRFLHGDGH DWXHP SDUD PL\
3DQWDQDO



2 XVR GH WHFQRORJLDV GH VHQVRULDPHQWR UHPRW
tQGLFHVY GH XPLGDGH GD YHIJHWDomR H SRQWRV GH FDC
SUHYHQomR H FRPEDWH DR IRJR QR ELRPD +LJD HW DO
GD ILVFDOL]DomR HP UHJL}HV PDLV VXVFHWtYHLY D LQFrQ
D iUHDV GH PDLRU DWLYLGDGH KXPDQD SRGH UHGX]LU D
RX DFLGHQWDLY ODJDOKmHV 1HWR H (YDQJHOLVWD

2 HVWDEHOHFLPHQWR GH EULJDGDV WUHLQDGDV HEF
WUHLQDPHQWR GH FRPXQLGDGHV ORFDLV p HVVHQFLDO
HILFLHQWH DR IRJR %HUOLQFN SLYHOOR obJDO
SDUDOHODPHQWH R IRUWDOHFLPHQWR GD DSOLFDomR GI
SDUD LQIUDo}HVY UHODFLRQDGDV DR XVR LQDGHTXDGR GR
SDUD FRLELU SUIWLFDV TXH IDYRUHFHP D SURSDJDomR G
HW DO $ LPSOHPHQWDoOmR GHVVDV Do}HV DOLDGI
EDVHDGDV HP FLrQFLD p HVVHQFLDO SDUD SURWHJHU R 3



&21&/86®(6

2 PRGHOR 5) DSUHVHQWRX XP GHVHPSHQKR VXSHUL
GHPDLY PRGHORV DQDOLVDGRV 7RGRV RV PRGHORV W
TXHLPDGDVY HP UHODomR DRV UHJLVWURY REVHUYDGRV 1
SUHYLV}HV VH FRQFHQWUDUDP QD UHJLMR 6XO GR ELRPL
PDLRUHV IUHTXrQFLDV GH TXHLPDGDV DR ORQJR GRYV
VXJHUH TXH R PRGHOR FRQVHJXLX FDSWDU RV SDGU}HV
PDV SRVVXHP OLPLWDo}HV QD SUHYLVMR H[DWD GH RFRUL

1R PRGHOR 5) D XPLGDGH GD YHJHWDomR IRL D YDUI
SUHYLVMR GD RFRUUrQFLD GH TXHLPDGDV -i RV IDWRL
YDULiYHLV FRPR D SUR[LPLGDGH GH HVWUDGDV FHC
KLGURJUDILD KLGURYLDV WLYHUDP LPSRUWKQFLDV VL.
HYLGHQFLDQGR TXH RV LQFrQGLRV QR 3DQWDQDO HVWm
KXPDQDV H VmR DJUDYDGRV SRU SHUtRGRV PDLV VHFRYV

$ GLVWULEXLomR HVSDFLDO GD IUHTXrQFLD GH TXHLF
UHJLMR 6XO GR ELRPD VREUHWXGR QDV iUHDV GH IURC
HVWDGRVY GD UHJLmMR WRUQDP VH HYLGHQWHY FRP PDLR
*URVVR GR 6XO $V WHQGrQFLDVY DSRQWDP SDUD XP FUH
FOLPIWLFRV H[WUHPRV R TXH DXPHQWD D SURSHQVmMR D
GHVVH FRQWH[WR WRUQD VH HVVHQFLDO TXH GLYHUVRYV
FRQMXQWD SDUD PLQLPL]DU RV LPSDFWRYV GDV TXHLPDGD
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$%5(8 8 * 3 GH )(,-T * / ' 0$/$)$.$ * & 2/,9(,5%$ [/ |
%,6&2/$ 3 + 1 0('(,526 6 5 GH /$03(57 9 GR 1 32
ERPEHLUR XPD UHVSRVWD HVVHQFLDO jV TXHLPDGDV Q
(PEUDSD *DGR GH &RUWH

$*C1&,$ 1$&,21%/ '( E*8$6 30DQR GH 5HFXUVRV +tGULFR\
3DUDJXDL %UDVtOLD $1% 'LVSRQtY
KWWSV PHWDGDGRVY VQLUK JRY EU JHRQHWZRUN VUY DS

E | $FHVVR HP RXW

$1781(6 -RmR )UDQFLVFR *RQoDOYHYV (648(5'2 -~OLR
ODSHDPHQWR GR ULVFR GH LQFrQGLR QD EDFLD GR %«
$9+55 12%$%

%$5%,(52 /DXUHQW HW DO 1DWXUDO DUVHQLF LQ JURXC
XSSHU 3DUDJXD\ EDVLQ 3DQWDQDO %UD]JLO 7UDFH OHW
(QYLURQPHQW Y S

%$5%,(52 /DXUHQW HW DO 6RLO PRUSKRORJLFDO FRQW!I
K\GURJHRFKHPLVWU\ LQ WKH 3DQWDQDO RI 1KHFROKQGLLEL

%(5/,1&. & 1 /,08 / + $ 3(5(,5% $ 0 0 &$59%/+2 -81,
$ 5 3$8/$ 5 & 720$6 : O 025%72 5 * 7KH 3DQWDQD
RQO\ D VXVWDLQDEOH DJHQGD FDQ V BoYHD M R HDI@MD LRIXWV@D D
%LRORJ\ H

%5%$6,/ /HL Q2 GH GH MXOKR GH ,QVWLWXL D
, QWHJUDGR GR JRIR + 310,) 'LVSRQtY
KWWSV 777 EDPDUD OHJ EU OHJLQ IHG OHL OHL

DEDRRULJLODO ! $FHW RWPO QRY

&$6752 3%$(6 eVLR HW DO 8VH RI PRGHOLQJ WR PDS SRV
DVVHVV WKH ULVN WR KXPDQ KHDOWK&DYWH®DOV BIIHFWH

&255(%$ 'DQLHOOH %OD]\V HW DO ,QFUHDVHG EXUQHG DU
WZR GHFDGHV 6FLHQFH RI WKH 7RWDO (QYLURQPHQW Y

&287,1+2 $OH[DQGUH &DPDUJR HW DO 'LQkKPLFD GD DJL

3DUDJXDL ,Q 6,0316,2 '( *(27(&12/2*,$ 12 3$17$1$/ é
$QDLV > @ &XLDEi V Q S
&287,1+2 $OH[DQGUH &DPDUJR HW DO 'LQKPLFD GD DJL
3DUDJXDL ,Q 6,0306,2 '( *(27(&12/2*,$ 12 3$17$1$/ a
$QDLV > @ &XLDEi V Q S

(0%5$3% 2 3DQWDQDO (PSUHVD %UDVLOHLUD GH 3HV
'LVSRQtYHK@/WMEY 777 HPEUDSD EU SDOQWD $PHVY KUHK HQW
MDQ

(6/$0, 5 HW DO *,6 EDVHG IRUHVW ILUH VXVFHSWLELOL
DUWLILFLDO QHXUDO QHWZRUN DQG ORJLVWLF UHJUHVV
6FLHQFH Y Q S
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